Dose and time dependent effects of ethanol on antioxidant system in rat testes.
This study was designed to investigate the dose as well as time dependent effects of ethanol on testicular antioxidant defense system in rats. Male Fischer 344 rats were administered ethanol at a dose of 2, 4, and 6 gm/kg orally and control received equal volume of saline and sacrificed 1 h after ethanol ingestion. For time course study, animals were administered ethanol 4 g/kg orally and sacrificed at 1.5, 2, 4, and 6 h after ethanol ingestion. Testicular ethanol concentration increased with increasing doses of ethanol. Copper zinc-superoxide dismutase (CuZn-SOD) activity significantly decreased in the testes of rats treated with increasing doses of ethanol whereas manganese-superoxide dismutase (Mn-SOD) activity significantly increased in a dose dependent manner (181, 186, and 195% of control, respectively). Testicular glutathione (GSH) and malondialdehyde (MDA) levels did not significantly alter with increasing doses of ethanol one hour after ethanol ingestion. Ethanol concentration decreased in the testes with an increase in time after ethanol ingestion. Testicular CuZn-SOD activity significantly decreased whereas Mn-SOD activity increased with an increase in time after ethanol ingestion. Testicular catalase (CAT) activity significantly decreased at 2 h postethanol ingestion. Testicular MDA levels significantly increased at 4 and 6 h after ethanol ingestion indicating that end product of lipid peroxidation. MDA, takes considerable time to form in the testes. A significant decrease in the ratios of CAT/Mn-SOD and glutathione peroxidase (GSH-Px)/Mn-SOD in the testes of rat suggests the ability of mitochondria to scavenge reactive oxygen species (ROS). It is suggested that antioxidant enzyme ratios may be used as an important parameter to determine ethanol induced oxidative stress in the tissues.